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ABSTRACT  
The active metabolites like phytochemicals from the medicinal plants were under exploration for the development of novel and biodegradable effective drugs 
as an alternative to the ineffective contemporary medicine. In the similar lines, the Calotropis gigantea leaves, buds and flowers were extracted for the active 
metabolites using ethanol, methanol, chloroform and aqueous solvents and then these solvent extracts of 100µl (25µg/ml) were tested separately for the in 
vitro antifungal activity against the test pathogenic fungi viz. Aspergillus niger, Rhizoctonia oryzae-sativae, Fusarium solani and Trichoderma viride. In the 
results ethanol buds extract has shown the highest growth reducing activity (67.82%) on Fusarium solani where the positive control, clotrimazole (10µg/ml) 
recorded 58% growth reduction. Similarly aqueous buds extract has shown ~66% growth reduction on Rhizoctonia oryzae-sativae where Clotrimazole, the 
positive control has shown the maximum growth reduction capability (~73%); however all the aqueous extracts exhibited the growth reduction capabilities on 
all the test fungi. On the contrary methanol leaves extract increased the growth of Aspergillus niger by 85%; and similarly chloroform leaves and buds extracts 
exhibited the growth supporting activity on Rhizoctonia oryzae-sativae (32%) and Trichoderma viride (34%) respectively. This study brings out the mixed 
results of Calotropis gigantean solvent extracts as antifungal drugs and hence makes a caution on the knowledgeable and judicious use of these extracts as a 
medicine as evident among the folklores. Further it is also advised to make advanced studies in the similar line for the effective utilization of this Calotropis 
species in either directions to serve the mankind.  
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INTRODUCTION  
Plant based active metabolites are under intensive exploration 
around  the  world  among  the  scientific  community
1-5to 
supplement  the  contemporary  medicinal  practices  with  the 
plant  and  evidence  based  drugs  as  they  have  minimal  side 
effects and folklore reputation. In this pursuit several plant 
based drugs and remedies were reported and still there exists 
vast potential to identify and explore the possible medicine 
from the herbal plants. The secondary metabolites were the 
most  drug  like  molecules  targeted  in  several  investigations 
and  they  were  proved  to  be  fruitful  in  developing  the 
potential drugs
6. However the efforts in this line were limited 
mostly  to  the  safest  herbal  medicines  in terms  of  handling 
and processing
7-8; so there can also be an alternative approach 
to choose the other plant sources like Calotropis species to 
explore the potential antimicrobial active metabolites
9-12 that 
may  provide  the  latent  drugs  for  animals,  plants  and  even 
humans
13. This  Calotropis  species  having  two  variants  viz. 
Calotropis  procera  and  Calotropis  gigantea,  known  for  its 
poisonous nature, were least explored milk weeds with lot of 
secondary active metabolites in the form of latex in leaves, 
buds  and  to  some  extent  in  the  flowers. Among  these  two 
variants  Calotropis  procera
14-20  has  been  explored  to  some 
extent  for  the  medicinal  properties  but  the  Calotropis 
gigantea had the less exposure in the scientific investigations.  
So the present investigation reports the experimental studies 
to elucidate the possible antifungal properties of Calotropis 
gigantea aqueous and non-aqueous leaves, buds and flowers 
extracts on selected pathogenic fungi.  
 
MATERIALS AND METHODS 
Extracts of Calotropis gigantea 
The solvent extracts of Calotropis gigantea leaves, buds & 
flowers  were  prepared  with  ethanol,  methanol,  chloroform 
and  aqueous  solvents  by  soxhlet  solvent  extraction  method 
and  estimated  the  residual  extract  concentrations
21.  These 
solvent extracts of ethanol leaves (EL), ethanol buds (EB), 
ethanol flowers (EF), methanol leaves (ML), methanol buds 
(MB),  methanol  flowers  (MF),  chloroform  leaves  (CL), 
chloroform  buds  (CB),  chloroform  flowers  (CF),  Aqueous 
leaves (AL), Aqueous buds (AB)and Aqueous flowers (AF) 
were stored in the refrigerator until use. 
 
Test Fungal Cultures 
 The  fungal  cultures  Rhizoctonia  oryzae-sativae(MTCC 
2162),  Aspergillus  niger  (MTCC  1344),  Fusarium  solani 
(MTCC  2671),  and  Trichoderma  viride  (MTCC  793)  were 
procured from Microbial Type Culture Collection and Gene 
Bank (MTCC), Chandigarh, India and used them as the test 
fungi  for  the  evaluation  of  Calotropis  gigantea  solvent 
extracts.All these fungal cultures were periodically subculture 
and maintained in the Microbiology laboratory, Department 
of  Biotechnology,  School  of  Engineering,  Sir  Padampat 
Singhania University, Udaipur, Rajasthan, India.  
 
Inoculum and Media Preparation 
The  fungal  spores  were  dispersed  aseptically  in  1%  sterile 
saline solution to get the spore inoculum of 10
5cfu/ml and 
used  it  as  inoculum  for  the  respective  fungal  cultures,  in 
triplicates. The potato dextrose (PD) broth cultures inoculated 
with  100  µl  of  solvent  extract  with  residual  concentration 
of25µg/ml  from  each  sample  separately  except  the  control 
and  the  positive  control  (broth  media  added  with  100µl  of 
10µg/ml clotrimazole, as the standard antifungal drug) with 
respect to each test fungus were sterilized by autoclaving at 
121
0C  for  15min.  and  subsequently  used  these  prepared 
sterile PD media for the tests. 
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Figure 1: Effects of Calotropis gigantea methanol extracts on the growth and survival of Rhizoctonia oryzae-sativae (RZ), Fusarium solani (FS), 
Aspergillus niger (AN) and Trichoderma viride (TV) 
 
 
 
Figure 2: Effects of Calotropis gigantea ethanol extracts on the growth and survival of Rhizoctonia oryzae-sativae (RZ), Fusarium solani (FS), 
Aspergillus niger (AN) and Trichoderma viride (TV) 
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Figure 3: Effects of Calotropis gigantea chloroform extracts on the growth and survival of Rhizoctonia oryzae-sativae (RZ), Fusarium solani (FS), 
Aspergillus niger (AN) and Trichoderma viride (TV) 
 
 
 
Figure 4: Effects of Calotropis gigantea aqueous extracts on the growth and survival of Rhizoctonia oryzae-sativae (RZ), Fusarium solani (FS), 
Aspergillus niger (AN) and Trichoderma viride (TV) 
 
Broth Culturing of Test Fungi 
The  prepared  sterile  PD  broth  media  were  inoculated  with 
100µl  of  the  respective  prepared  fungal  spore  suspension 
(10
5cfu/ml)  aseptically  including  the  positive  controls  and 
negative  controls.  These  spore  inoculated  media  were 
incubated in an orbital shaker incubator at 120rpm, 30
oC for 
48 hrs.  
 
Estimation of Biomass 
The  fungal  biomass
5,22  grown  upto  48  hrs.,  were  filtered 
through  the  pre-weighed  Whatman  filter  papers  separately 
and the residual biomass on the filter papers for each culture 
were  dried in  the  oven  at  60
0C  for  overnight  and then  the 
final  dry  weight  was  measured  along  with  the  filter  paper. 
The differential fungal dry mass were calculated on the basis 
of control for each sample and used themto plot the growth 
reduction(%) profiles of Calotropis gigantea  solvent extracts 
against the test pathogenic fungal organisms as shown in the 
Figures 1-4.  
 
RESULTS 
The  effect  of  methanol  extracts  of  Calotropis  gigantea  as 
shown  in  Fig-1,  has  brought  out  the  buds  extract  as  the 
highest  growth  reducing  (67.82%)  extract  with  respect  to Mandepudi David et al. Int. Res. J. Pharm. 2013, 4 (5) 
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Fusarium solani; otherwise also, the leaves extract as well as 
the flowers extract has the comparable growth reduction
23-24 
capacity  (~52%)  with  that  of  the  positive  control, 
clotrimazole (58%). Similarly, the buds extract has recorded 
the second best growth reducing methanol extract (41.56%) 
on  Trichoderma  viride.  But  then  both  leaves  and  flowers 
extracts  have  shown  mild  growth  reduction  effects  on 
Trichoderma  viride.On  the  contrary,  none  of  the  methanol 
extracts,  including  controls,  has  positive  growth  reduction 
effects on Aspergillus niger and further they were found to 
support the growth and especially leaves extract has shooted 
the increase in growth to about 85%. The ethanol extracts of 
Calotropis  gigantea  seem  to  be  having  almost  no  growth 
reduction  capabilities  (Fig.  2)  on  any  of  the  test  fungal 
organisms,  owing  to  the  fact  that  the  methanol,  negative 
control, has exhibited the maximum reduction capability on 
all the test fungi except Fusarium solani, where conversely 
ethanol  flowers  extracts  exhibited  the  highest  growth 
promoting  capacity  followed  by  ethanol  buds  and  leaves 
extracts respectively. Similarly the ethanol buds extract has 
the  growth  promoting  capability  for  soil  born  Trichoderma 
viride, whereas the ethanol leaves and  flowers extracts has 
mildgrowth reducing capabilities on this fungus.  
The chloroform extracts of Calotropis gigantea, like that of 
ethanol  extracts,  were  found  to  have  no  growth  reducing 
capabilities  on  these  test  fungi  except  Fusarium  solani  as 
shown in the Fig-3; where the chloroform leaves & flowers 
extracts have the slight growth reduction (~20%) capabilities 
on  Fusarium  solani,  whereas  the  positive  control 
clotrimazole  had  the  58.21%  of  growth  reduction  capacity. 
On the other hand the chloroform leaves and buds extracts 
have  the  growth  promoting  capabilities  on  Rhizoctonia 
oryzae-sativae  (32%)  and  Trichoderma  viride  (34%) 
respectively. 
The  aqueous  Calotropis  gigantea  extracts  as  shown  in  the 
Fig-4,  exhibited  growth  reduction  capabilities  on  all  test 
fungi except Trichoderma viride, where only aqueous leaves 
extract has mild growth reduction capability (~ 5%) and other 
aqueous  buds  &  flowers  extracts  supportedthe  growth 
(~10%). Similarly, aqueous extracts have demonstrated (40-
50) % of growth reduction on Aspergillus niger. Further these 
aqueous extracts have shown (20-30) % growth reduction on 
Fusarium  solani
25  and  (30-40)  %  growth  reduction  on 
Rhizoctonia oryzae-sativae. 
 
DISCUSSION 
Theaqueous extracts of Calotropis gigantea produced growth 
reduction on Rhizoctonia oryzae-sativae (30-40)%, Fusarium 
solani  (20-30)%  and Aspergillus  niger  (40-50)  % ;  which 
imply  that  Calotropis  gigantean  produces  water  soluble 
metabolites  that  could  restrict  the  growth  of  fungus  and 
protect  itself  from  the  decay.  Further  methanol  extractsand 
aqueous  extracts  have  demonstratedhigher  and  moderate 
growth reduction potential on Fusarium solani, respectively; 
whereas  chloroform  extracts  had  mild  growth  reduction 
potential  on  it  and  on  the  contrary,  ethanol  extracts  had 
growth supporting effects on Fusarium solani. Such kind of 
mixed response may be due to the proportionate distribution 
of respective metabolites for restriction and provision of plant 
based  nutrients  for  these  fungi.  Similar  results  were  also 
observed in the case of Aspergillus niger, whereas methanol 
buds  &  leaves  extracts  exhibited  moderate  &  mild  growth 
reduction  potential  on  Trichoderma  viride,  but  all  other 
extracts  favored  the  growth  of  Trichoderma  viride.  These 
results  also  suggests  the  proportionate  distribution  of 
Calotropis  gigantea  active  metabolites  which  may  help  to 
protect the plant during the vegetative or propagative phase 
and some metabolites may favor the growth of fungi during 
the  degradation  of  wornout  or  shed  plant  materials
26.  In 
addition,  it  may  also  be  inferred  that  the  support  of 
Calotropis gigantea extracts for the growth of Trichoderma 
viride  helps  in  reduction  of  soil  born  fungal  diseases  as 
Trichoderma  viride  was  also  found  to  act  as  a  biological 
control against soil born fungal diseases
27-28. Perhaps this was 
the reason for the use of Calotropis gigantea leaves as the 
green manure in the seedling bed to grow the seedlings and as 
manure for coconut plantations
29.  
 
CONCLUSIONS 
The studied Calotropis gigantea solvent extracts effects on 
the growth of pathogenic test fungal organisms revealed that, 
aqueous extracts of leaves, buds and flowers had the growth 
reduction potential except on Trichoderma viride, which may 
be  the  strategy  of  the  plant  to  protect  itself  from  these 
pathogenic fungi during the vegetative phase. These results 
are  instrumental  to  understand  the  traditional  practice  of 
Calotropis  gigantea  aqueous  extracts  fresh  leaves  &  latex 
preparations and their use as a medicine among many ethnic 
groups  in  the  world.  On  the  other  hand  the  non-aqueous 
ethanol,  methanol  &  chloroform  extracts  had  the  mixed 
distribution  of  the  active  metabolites  from  the  Calotropis 
gigantea leaves, buds & flowers and hence necessitates the 
knowledge and caution in using these plant materials as part 
of  the  medicine  and  such  knowledge  has  been  with  the 
traditional healers among the ethnic groups around the word. 
So, it would be of interest for scientific community and the 
society  at  large  to  have  similar  studies  on  the  active 
metabolites  in  the  extracts  of  Calotropis  species  to 
understand the traditional drug practices and to explore the 
possibilities  of  potential  drugs  for  contemporary  medical 
practice.  
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